We report a case of chronic calcaneal osteomyelitis in a diabetic patient who was successfully treated with radical debridement and gentamycin-impregnated calcium phosphate cement. At 1.5-year follow-up, the patient could walk without any assistance. Calcium phosphate cement is an effective local antibiotic delivery system and a biocompatible material for filling the debrided space to facilitate bone formation.
flap coverage. 5, 6 Treatment failure often necessitates amputation. 7 Local release of antibiotics over a long period after debridement is effective, [8] [9] [10] as is the use of calcium phosphate cement impregnated with antibiotics. [11] [12] [13] We report a case of chronic calcaneal osteomyelitis in a diabetic patient treated with gentamycin-impregnated calcium phosphate cement.
case report
In June 2008, a 57-year-old woman with non-insulindependent diabetes mellitus was referred to our hospital for aggravation of a cutaneous ulcer in the right heel with concurrent osteomyelitis. She had been treated with oral antibiotics and local wound care for one year. She was mentally retarded since childhood and had received oral medication for diabetes mellitus since the age of 52 years.
Physical examination revealed a wound (3x3 cm) on the sole of the hind foot exposing the calcaneus (Fig.) . There was purulent drainage, necrotic debris, and scarred soft tissue and pocket formation (10 cm in diameter). The patient was afebrile. Blood tests revealed elevated levels of inflammatory markers, including white blood cell count of 9500/µl and a C-reactive protein level of 13.6 mg/dl. Her blood glucose level was 390 mg/dl and haemoglobin A1C score was 12.9%, indicating poor glycaemic control. Culture of the sinus discharge grew Proteus mirabilis, which is a Gram-negative, rod-shaped bacterium. Radiographs showed an avulsion-fracture at the Achilles tendon insertion and irregular erosion of the cortex of the calcaneus (Fig.) . Magnetic resonance imaging revealed diffuse bone marrow oedema in two-thirds of the calcaneus and soft-tissue oedema of the heel pad with low-signal intensity on T1-weighted image and high-signal intensity on short tau inversion recovery image ( Fig.) .
The patient was diagnosed with chronic osteomyelitis of the right calcaneus. Systemic daily administration of 1.5 g of imipenem/cilastatin was initiated, together with local irrigation and debridement, and intensive insulin therapy for glycaemic control. Seven days later, the inflammation subsided and skin incision was made longitudinally on the sole of the right hindfoot along the draining wound. The infected bone and soft tissues, sequestrum, and abnormal granulation were radically debrided. The free-floating bone fragment at the Achilles tendon insertion was removed together with some portion of the tendon. Cancellous bone was debrided until raw bleeding was noted, but the cortical shell of the calcaneus was retained to maintain its weight-bearing function. The osseous defect was then filled with gentamycin-impregnated calcium phosphate cement (BIOPEX-R; Pentax, Tokyo, Japan). Gentamycin (40 mg) was mixed with 12 g of the powder component of BIOPEX and then further mixed with the solvent. The wound was closed with a negative suction drain placed inside; the drain was removed after 5 days. Systemic daily administration of 1.5 g of imipenem/cilastatin was continued for 12 days. On day 12, the white blood cell count was 5900 /µl and the C-reactive protein level was 0.1 mg/ dl. Oral antibiotics were then stopped. At the 1.5-year follow-up, there was no evidence of recurrence, and the patient could walk without any assistance.
discussion
Patients with diabetes mellitus or peripheral neuropathy are at risk of plantar cutaneous ulceration. In one study, osteomyelitis was present in 100% of diabetic foot ulcers in which the bone was exposed.
14 The calcaneus is involved in 7% to 8% of all osteomyelitis cases. 1 Radical debridement of any sequestra and infected bone and soft tissue, and extended courses of antibiotic therapy are recommended treatment. 1, 2, 7 Nonetheless, debridement and flap coverage 5, 6 or calcanectomy 3, 4 are associated with disadvantages of donor-site morbidity, graft failure, and function limitation. Even primary below-knee amputation is a good option. 7 In chronic calcaneal osteomyelitis, ischaemia secondary to bone necrosis and soft tissue oedema makes it difficult to achieve a bactericidal level of antibiotics at the affected site through intravenous administration. Local, controlled release of antibiotics is effective. [8] [9] [10] The most commonly used delivery system is antibiotic-impregnated polymethylmethacrylate (PMMA) cement. 8, 15, 16 However, PMMA cement is associated with short duration of antibiotic release, thermal damage of the antibiotic, and the need for its removal in future as it is non-biodegradable. Biodegradable artificial bone materials exhibit prolonged release of antibiotics as well as high biocompatibility and osteoconductivity, thus eliminating the need of their removal.
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Calcium phosphate cement is osteoconductive, with a crystal and chemical structure similar to that Gentamycin-impregnated calcium phosphate cement for calcaneal osteomyelitis 439 of bone. 17 It has been used for treating fractures and bone defects and bone augmentation, 18, 19 and as a drug delivery system for treating osteomyelitis and prosthesis infection. [11] [12] [13] Antibiotic-impregnated calcium phosphate cement can be used to fill bone defects and deliver antibiotics locally over a long period. Calcium phosphate cement does not produce heat while curing and thus the impregnated antibiotics are not subjected to thermal damage. The use of vancomycin-impregnated calcium phosphate cement has successfully treated methicillin-resistant Staphylococcus aureus osteomyelitis. 12 The goals of treatment include eradication of infection and preservation of the shape of the calcaneus to enable weight bearing. In our patient, the necrotic cancellous bone in the calcaneus was thoroughly debrided, but the cortical calcaneal shell was preserved to avoid functional loss. The space was then filled with gentamycin-impregnated calcium phosphate cement. Calcium phosphate cement enables local bone formation owing to its osteoconductive activity. 20 Eventually, the patient was able to return to her daily activity without a limp. conclusion Antibiotic-impregnated calcium phosphate cement is an effective treatment for chronic osteomyelitis as it releases the antibiotic over a long time and fills the debrided space to facilitate bone formation.
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